The effects of electrical stunning methods on broiler meat quality: effect on stress, glycolysis, water distribution, and myofibrillar ultrastructures.
This study was designed to compare the effects of different stunning systems on the meat quality of broilers. This was done by investigating meat water-holding capacity, meat color, muscle glycogen, and lactate concentrations, as well as blood parameters, low-field nuclear magnetic resonance (NMR) transverse relaxation, and myofibrillar ultrastructures. A total of 160 broilers were divided into 4 treatment groups: a low-voltage stunning (LS) with a constant voltage of 15 V at 750 Hz for 10 s; a midvoltage stunning (MS) with a constant voltage of 50 V at 50 Hz for 10 s; a high-voltage stunning (HS) with a constant voltage of 100 V at 50 Hz for 5 s; and a control group with no stunning (NS). Blood samples were collected immediately after cutting the neck. Pectoralis major muscles were removed from the carcass after chilling and placed in ice. Breast muscle pH, meat color, glycogen, and lactate contents were determined at both 2 and 24 h postmortem. Drip loss, cooking loss, pressing loss, cooked breast meat shear values, low-field NMR, and ultrastructures of myofibrils were determined 24 h postmortem. The NS and MS treatments significantly increased (P < 0.05) blood plasma corticosterone, initial rate of glycolysis, and drip loss, and significantly reduced (P < 0.05) initial muscle pH and shear force values when compared with LS and HS. The results of low-field NMR reflect that NS and MS significantly decreased (P < 0.05) NMR transverse relaxation population 1 (T21) and increased (P < 0.05) NMR transverse relaxation population 2 (T22). The myofibrils of NS and MS samples showed significantly (P < 0.05) longer sarcomere length when compared with the LS and HS samples. The meat color, cooking loss, pressing loss, and final pH were not affected by the stunning methods. This study indicates that NS and MS treatments reduce meat water-holding capacity and decrease meat shear force when compared with LS and HS.